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May Your Calls be 
Many and Jolly 


They’ll be SURE over Kellogg 
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For Christmas and the New Year: 
Kellogg Telephones and Switchboards. 
Because: 
“The Service of the Telephone Proves 
the Worth of the Line.” 
Kellogg apparatus is in service in all classes of exchanges on the Pacific Coast, on 
railways, engineering work, farms, in mines, special systems and business houses. 


KELLOGG SWITCHBOARD ano SUPPLY CO. 


Pacific Coast Headquarters: 88 First Street, San Francisco General Offices and Factory: Chicago, Illinois 
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ELECTRICITY IN THE CORT THEATER 


BY CHAS. T. PHILLIPS. 





Cort Theater Ceiling Panel, 


Lights 


The Cort Theater, situated on Ellis street near 
Market, San Francisco, which was recently opened, is 
distinctive from a great many other theaters in the 
simplicity of its electrical equipment. The general 
tendency in large theaters is to complicate the equip- 
ment, but, in this case, nothing was installed except 
that which was absolutely necessary. While the in- 


Concealed in Mouldings at A, A. 


stallation is simple, nothing is omitted that is neces- 
sary for the operation of any show the house may 
book. 

The switchboards are built of oil-finished slate, 
mounted on angle iron frames. The service enters 
underground, and consist of two sets of d.c. and one 
set of a.c. feeders, which are brought to the service 








584 
and meter panel, which is placed in one of the side 
entrances, and is close to the stage door and the 
street. This makes the service switches readily access- 
ible to the fire department, as required by city ordi 
nance. : 

The service and meter panel consists of two slabs 
of slate, mounted in the concrete wall. The front has 
sheet iron and glass doors, and open into the side en- 
trance. The rear is covered with a sheet iron cover 
fastened with machine screws. This cover can be re- 
moved to get at the connections which are all on the 
rear hss the panels. 


= <= 





Service Panel. 


All switches are of the knife blade type, and are 
so arranged that all lights can be thrown from one set 
of service feedefs to another. All lights on the facade, 
the sign, offices, exits and stair lights are ¢otitfolled 
from a panel in the box office. 

From the service panel the d. c. and a. ¢. feeders 
are cartied in conduit to the stage switchboard, which 
is situated of the west side of the stage, near tlie 
proscenium opetitig. This switchboard consists of 
two panels and is very ¢ompact. All switches are dou: 
ble pole, the majority beitig 250 volts, the neutral being 
carried through withotit switching. All fuses afe 
mounted on the rear of the panels with the exceptioti 
of the 60 ampere fuses, for the stage pockets, which 
are mounted on a panel in a cabinet on the wall at 
the rear of the switchboard. 

The majority of the switches are of the double 
throw type, throwing the auditorium lights from one 
master switch to another, and, in the case of stage 
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pockets, moving picture booth, musicians’ lights, and 
the spot light outlet in the gallery front, are thrown 
from a master s switch ahead of the ‘Mmaster.. ee 

There are nearly 1300 lamps i in the foots, borders, 
and proscenium.strips. These lights are divided into 
four colors; red, white, blue and amber, the white 
predominating. 

There are 13 two-gang stage pockets on the stage, 
calcium bridge and fly gallery, one receptacle in each 
for arc lamps, and the other has a dimmer connection: 
The latter can be used for arc lamps also, if necessary. 
In this case, there are two single pole pert circuiting 
switches on the rear of the switchboard to short cir- 
cuit the dimmers. . 





Stage Switchboard 


The dimméts are arranged iri two banks, and are 
mounted abve the stage switchboard. All levers dnd 
imdstef levers are on one shaft, 74 in. from the floor. All 

immet levérs and switches can be operated standing 
iti one position, without stoopirig dr stretching. This 
is a gredt advantage, as the operator soon learns his 
levers and switches, and cati watcli the stage and 
operate the board without chan ng his position. 

Near the stage caabet is a stdge mdnageé?’s 
Switchboafd, tipoti which is miourted push buttons 
with leads to the differetit dressing rooms, for buz- 
zers, and sigtial lights itt the fly gallery, orchestra 
pit, O. P. stagé atid buzzefs in the lobby and rath- 
skeller. 

In the lobby, there is 4 switch cotitrolling a modern 
carriage call. These calls consist of a réctangle frame, 
one mounted on each end of the mafquis¢. Wheii a 
numbered coupon is inserted in the switch, a cof- 
fesponding number, in small incandescent lamps, ap- 
pears on the frame. 

All lighting, with the exception of the rear of the 
balcony and gallery, is concealed in coves, cornices and 
tnouldings. _ 

The color scheme in the auditorium is of golden 
brown and old gold. While this is very beautiful and 
pleasing, it is not particularly adapted to indirect light- 
iftig, on account of its capacity for absorbing light. 

The coefficient of reflection being quite low, a 
great deal more light is used than would be necessary 
if the color scheme were lighter. There are over 1600 
sixteen candle-power lamps in the auditorium alone. 
Carbon lamps are used almost exclusively throughout, 
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there being a number of reasons why 2 a more efficient 
lamp could not be used. ~°! © ¢ 

‘The facade, with the exception of seven = didi 
is illuminated entirely with concealed lights.’ This is a 
new scheme for the lighting of building ‘fronts, and 
the effect is most pleasing. ‘ This method would not 
be practical, were it*not ‘for the fact that the entire 
front is cement, finished smooth, ant tinted: in age 
cream. esol 





Cort Theater Illumination, 
Mouldings at A, A. 


Lights Concealed in 


There are over 1400 lights on the front, exclusive 
of the sign and the standards. These standards are not 
a part of the lighting scheme, but are an architectural 
feature. 

The balance of the house, such as lobby, retiring 
rooms, etc.,-are lighted -with fixtures, the box office 
having one indirect lighting fixture. The motor equip- 
ment consists of ventilating fans, air washers, vacuum 
cleaner and sump pump. There is a complete system 
of intercommunicating telephones, connecting all 
parts of the building. 

The entire electrical equipment, was installed by 
the Metropolitan Construction Company, from plans 
and specifications prepared by the author. 


LOS ANGELES AQUEDUCT TUNNELING 
NEARLY COMPLETED. 


The completion of the boring of the tunnel on the 
Little Lake division of the Los Angeles aqueduct this 
week, known as Tunnel No. 10-A, is the practical end 
of such work on the great enterprise. -This is the fifth 
longest tunnel on the work, being.a clean bore of 5960 
feet. The longest tunnel is the Elizabeth Lake, nearly 
27,000 feet. A total of 42.25 miles have been com- 
pleted, leaving only two small tunnels, one in the Sau- 
gus division and another in: the Grapevine division, 
both aggregated only .60 miles, to be finished. 
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THE GAS POWER FIELD FOR 1911.’ 
‘1! BY ROBERT H. FERNALD. 


The past year of the Gas Power Section has been 
one of continued pfosperity. The progressive policies 
pursued by the executive committee and the various 
technical committees‘ during the four short years 
since the birth of the Section have placed it definitely 
on a basis that assures its future. The reason for its 
being and the firm belief in a large future for’ the 
organization are readily understood by reviewing 
briefly the steady, healthy development of gas power 
during the past year—a year that places gas power 
for large. units well beyond the uncertainties of the 
purely.experimental period, 


Large Gas Engine Units. 


The development of large gas engine units has 
gone: steadily forward for the.past decade. The first 
engine of this class was that exhibited by the John 
Cockerel Company at the Paris Exposition in 1900. 
This was an engine of 600 h.p. rating. At the present 
time 1500 h.p. in each cylinder of the four stroke cycle 
type and 2000 h.p. in each cylinder of the two stroke 
cycle engine are reported as one of the ex- 
hibits at-the recent exposition at Brussels. This means 
units of 8000 h.p. of the twin tandem double-acting 
type. The present status of the largé blast furnace gas 
power plants has been ably and thoroughly presented 
at recent meetings of.this Section, and the papers and 
discussions form a valuable portion of the proceedings 
of the Society. 

It is. understood that at least one company is pre- 
pared to install gas engine plants of large power ca- 
pacity at a cost not exceeding and in some instances 
less than that of the corresponding steam turbine in- 
stallations. 


The Diesel Engine. 

Although the, steam turbine has superseded the 
reciprocating steam engine for electrical development 
in central station, work, and will probably hold the 
field for some time to come, it is interesting to note 
that the Diesel engine, owing to its great success in 
small station service, is looked upon seriously as a 
possible rival to the steam turbine within a short time. 
In a paper recently presented before the Municipal 
Electrical Association at Brighton, England, the rela- 
tive cost of a 10,000 kw. installation for steam turbines, 
gas producers and engines, and Diesel engines, was 
discussed at length. The author’s proposition was to 
use seven sets each of 1450 kw. capacity. His figures 
of operating expense, etc., are decidedly in favor of 
the Diesel engine installation. 

Attention was also called to the economical use 
of these engines as a substitute for substation con- 
verting machinery. Such stations are already putting 
in their appearance in London. 

In this connection it is interesting to note the de- 
velopment in point of size of the Diesel engine. En- 
gines of a few hundred horsepower have become com- 
mon in European practice. In Swiss electric stations 
Diesel engine units of 2000 h.p. are now in use, and 
one writer on the subject states that the development 


1Paper delivered before the Gas Power Section of the Amer- 
ican Society of Mechanical Engineers, New York, December 
4 to 9, 1911. 
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of the large sized Diesel engine has been so success- 
ful that it will not be long before 1000 h.p. developed 
in one cylinder will be thought nothing extraordinary. 
One company of world-wide reputation is at present 
considering more than 200 h.p. in the single cylinder 
of Diesel engines. It is stated that engines of this 
type with four cylinders developing 1000 h.p. each can 
be made as light as the COeESRRNEERG triple expan- 
sion engine. 

The weight of such engines compares favorably 
with that of the corresponding turbines and boilers. 
It is understood that a 1000 h.p. installation of this 
type weighed only 187 lb. per h.p. as compared with 
180 Ib. for a steam turbine and boiler installation. 

The crude oil engine is now definitely under con- 
sideration for all types of marine craft. For small 
vessels the advantage lies in the safety afforded by 
the use of crude oil as compared with the lighter oils. 
The crude oil engine is being used by many of the 
principal navies of the world for submarine boats and 
designs are already under way for comparatively large 
engines for torpedo boats and similar craft. 

A few months since, the Vulcanus, a vessel of 1900 
tons displacement, 196 ft. long, equipped’ with six cyl- 
inder four cycle single-acting reversible Diesel engines, 
was put in regular service between Holland and Bor- 
neo, This engine is about 500 b.h.p. capacity at 180 
r.p.m. The fuel is a crude oil from Borneo and the 
quoted guarantees are 0.42 Ib. per b.h.p. hour at full 
speed; 0.44 lb. at three-quarters speed; and 0.5 Ib. at 
half speed. In a recent trip the Vulcanus covered 3312 
miles in 19 days and 3 hours. The average speeds 
varied from 6.86 knots to 7.80. It is understood that 
the average consumption for this ship amounts to one 
ton of fuel oil per 100 knots. 

The technical journals of recent date record many 
such installations. Among these Russia is credited 
with at least four freight vessels of 1000 h.p. and two 
14 knot gun boats of the same horsepower rating. 
This month two vessels nearly 400 feet long of 7000 
tons capacity each fitted with Diesel engines of 2500 
h.p. rating, and with two auxiliary Diesel engines ag- 
gregating 500 h.p. will be tried out in European 
waters. A recent announcement is to the effect that 
the Hamburg-American Company proposes to build 
an ocean liner using Diesel oil engines for motive 
power. 

An interesting comparison will shortly be pla-ed 
before the public by the British admirality, as it is 
proposed to try out side by side in a twin screw a 
steam engine and a Diesel engine of 6000 h.p. rating. 
Another destroyer recently ordered by the British 
Admiralty, according to current reports, will have on 
each shaft a steam turbine and a Diesel engine. The 
plan is to operate the turbines when high speeds are 
required, but under cruising conditions, when the 
speeds are low, owing to the poor economy of the 
steam turbines, the Diesel engines will be used. The 
combined economy due to this arrangement will be ex- 
ceedingly interesting. 

One of the interesting features of these engines 
is the fact that there seems to be a marked tendency 
toward the two cycle for marine work. With the in- 
troduction of these engines the discomforts of the 
stoke hole will be greatly reduced and the amount of 
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labor required will be less than under present marine 
conditions and the character of labor much improved. 
Although not probable that steam installations are to 
be rapidly displaced in the larger ocean-going craft, 
yet the crude oil engine seems to be especially adapted 
for such service as that previously indicated. The 
fuel needed approximates a third of that needed for 
the steam engine, thus greatly increasing the radius 
of action if the same weight of fuel be carried. Boilers 
can be done away with and their space utilized for 
carrying cargo. 

It is reported for a freight vessel of 2700 tons 
that a saving of over $19.00 per day was made by 
using oil at approximately $11.00 per ton, instead of 
coal at about $3.00 per ton. 


Tar as a Fuel for Diesel Engines. 

Tar oii has become more or less common as a fuel 
for Diesel engines of 600 or 800 h.p. rating and it is 
understood that it is used in at least one engine of 
4000 h.p. rating. Recent experiments indicate that 
both thin gas retort tar and thick coke oven tar can 
be used in a similar manner by injecting into the cyl- 
inder a small percentage of light oil to assist in ignit- 
ing the tar. It is claimed that a wide range of tars 
can be used in this way. 


Utilization of the Waste Heat of the Gas Engine. 

Various methods of utilizing the waste heat of 
the gas engine exhaust have been attempted from time 
to time and the demand for such devices for heating 
buildings has been considerable. Several schemes for 
accomplishing this result are now commercially in use, 
but according to recent opinions the most efficient 
method of utilizing the exhaust is through a combina- 
tion of gas and steam engines. Present practice indi- 
cates that about three pounds of steam are generated 
per b.h.p. hour by means of exhaust boilers. 

According to Mr. Chorlton the use of exhaust 
boilers with efficient steam engines and specially de- 
signed gas engines of the two-cycle type will effect 
marked thermal economics and reduced initial cost of 
the installation per horsepower. One of the techni- 
cal journals states that Mr. Chorlton shows by numer- 
ical examples the possibilities of such an engine, first 
examining the case of the addition of a steam end 
to a normal economical gas engine. He assumes a 
standard engine to use 9500 B.t.u. per b.h.p hour. As 
the engine is ordinarily arranged with jacket feed to 
the boilers we may take 40 per cent of this amount to 
be recoverable. From this at 80 per cent efficiency of 
conversion at 100 lb. pressure we would recover about 
2% lb. of steam per b.h.p. hour. This amount in an 
ordinary simple steam engine would not give more 
than 10 to 12 per cent of the main engine power, a re- 
turn which hardly justifies the first cost of the steam 
cylinder. Consequently no development has taken 
place in this direction. 

When, however, we are dealing with a special 
combined compound engine, each part of which is 
made in the most suitable way for the purpose re- 
quired, we get a very different result. In order to re- 
duce the cost of the gas engine part the compression 
would be lowered and with the ignition retarded a 
much lower maximum pressure and temperature would 
result; the total heat units used would go up to, say 
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12,000 B.t.u. but more would be rejected to the ex- 
haust, and with a special arrangement of boiler, econ- 
omizer pipes, superheaters in exhaust, etc., 50 per cent 


waste heat should be recoverable. There should be 
obtained from this 4 Ib, of steam per b.h.p. hour. 

The steam cylinder used would be similar in type 
to that of the two-cycle engine—that is, with no ex- 
haust valves. The unidirectional-flow engine of this 
type has been largely reintroduced in Germany with 
very economical results. The jacketing of the ends 
could be done by exhaust gas. For small engines of 
this type it is safe to assume a steam consumption of 
12 lb. per b.h.p. hour; a consumption of 10 Ib. has 
been obtained in actual practice. Hence the power 
obtained from the steam cylinder would be one-third 
of that of the gas cylinder, and the consumption for 
total effective power would be reduced to 9000 B.t.u. 
per hour, less than that for the economical gas engine 
alone. 


Surface Combination. 


By what he terms “surface combustion” Professor 
Bone reports for gas fired boilers evaporations of 21.6 
pounds per square foot of heating surface and an effi- 


ciency of heat transmission of 94 per cent. The heat 
balance of a test reported by him shows: 
Gas burned per hour (at 32 F. and 14.7 Ibs.) ...... 997 cu. ft. 


RS ee es oe 562 B.t.u. 
Total heat supply to boiler per hour ............ 559,800 B.t.u. 
Temperature of feed-water ..........ccceeeeecees 42 F. 
i ee ete die ede bb Shee tbeoe pee cae 100 lbs. 
Water evaporated per hour ..........ccescecccees 450.3 Ibs. 


Water evaporated from and at 212 F. ............ 550 ibs. 
Heat transmitted to water 450.3 « 1172— .... ..527,800 B.t.u. 
Heat ratio 527,800 + 559,800 ................ee0s 

In the reports of the surprising results of these in- 
vestigations, attention is called to the fact that the 
combustion was perfect as was shown by analysis. 
An efficiency of 94 per cent was obtained. Deducting 
4 per cent for the power required for supplying air 
pressure still leaves 90 per cent. 

Professor Bone says, “The new boilers could be 
set up in brick work and require no elaborate flues or 
chimneys. They are liable to no strains as they are 
short. With some sacrifice of efficiency the evapora- 
tion could be raised to 30 lb. per sq. ft. The steam 
was raised quickly (steam at 100 lbs. pressure ob- 
tained in 20 minutes from cold start) and tubes could 
be grouped and cut out separately so as to vary the 
fuel consumption to suit the fluctuations of load.” 
Sixty-five per cent of the steam was generated in the 
first foot of the tubes; 25 per cent in the second foot, 

10 per cent in third. 


Producer Gas from Low Grade Fuels. 


Progress is steadily being made in the utilization 
of lignite, peat, and high ash coals in producer gas 
work. The investigations of the Canadian Govern- 
ment show that peat can be prepared for fuel pur- 
poses at a cost averaging from 30 to 40 per cent of 
that of an equivalent B.t.u. value in anthracite in 
Canada. 

As the foundation of a method that may result 
in extensive use of high ash fuels without prohibitive 
cost of operation, attention is directed to the present 
producer-gas investigations of the United States 
Bureau of Mines, resulting in the successful fusing 
of the ash and the use of water-cooled producer linings. 
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In line with this specific conservation of fuel re- 
sources it is interesting to note that one estimate 
states that the U. S. Steel Corporation alone, through 
its installations of blast furnace gas engines, displaces, 
or saves, a consumption of approximately a million 
tons of coal per annum as against the old fashioned 
methods. 


Small Producers for Bituminous Coal. 


Reports are persistently before us indicating the 
successful development of gas producers of small 
power to operate on bituminous coal, coke breeze, an- 
thracite screenings, “front and cinders,” etc. 

Such plants are in great demand, but it is doubt- 
ful whether the development and application have been 
as great as the advertising these plants receive. It is 
interesting to record, however, that a company, man- 
ufacturing anthracite gas producers and gas engines, 
that expressed in 1904 its firm conviction that the 
Government tests with bituminous coal in producers 
would fail utterly, recently put itself on record as 
recommending the use of its own engines with small 
bituminous producers manufactured by another com- 
pany. 

Crude Oil Gas Producers. 

The development of the crude oil gas producer 
for which there is great demand, in oil regions remote 
from the coal field, has been exceedingly slow but 
it is believed that definite progress has recently 
been made along this line. The most recent notes on 
this subject relate to the Grine oil producer. In this 
type steam spray is used for atomizing the oil which 
is introduced into the upper part of the generator 
where partial combustion takes place. The down- 
draft principle is then applied and the hydrocarbon 
broken up and the tar fixed by passing through a bed 
of incandescent coke. Mr. Grine reports that a power 
plant using one of these producers has been in opera- 
tion a year in California. With crude oil as a fuel 
costing 95 cents per barrel, or 2.3 cents per gallon, 
the plant is reported to develop the same amount of 
power per gallon of crude as is ordinarily developed 
by the standard internal combustion engine operating 
on distillates at 7 cents per gallon. Including the cost 
of fuel, labor, supplies, interest, depreciation and taxes, 
Mr. Grine states the cost per b.h.p. hour to be 0.76 
cents for a plant of 100 h.p. rating. 

Conclusion. 

It is gratifying to note that each year eliminates 
many of the absurd prophecies regarding the elimina- 
tion of practically all prime movers have the internal 
combustion engine and that the past year may be re- 
garded as one of steady, conservative progress and de- 
velopment in the field that is of such keen interest to 
so large a percentage of the total membership of the 
American Society of Mechanical Engineers. 


COLTANO WIRELESS TELEGRAPH STATION. 

The most powerful wireless telegraph station yet 
constructed has just been completed at Coltano in 
Italy, under the direction of Mr. Marconi. With an 


available power of 1000 kilowatts and an aerial 1200 
meters long, it will enable Italy to conduct a wireless 
telegraph service with countries situated at a distance 
of several] thousand miles. 
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OIL BURNING. 
BY E. N. PERCY. 


(Continued. ) 


powerful draft conditions, 


Locomotive boilers are arranged for oil firing to 
meet two sets of conditions: First, that type of loco- 
motive boiler that is used for stationary or steamboat 
work, and has only a mild draft; second, that type of 
locomotive boiler that is used for actual locomotive 
work and works with a heavy fire under the most 
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Fig. 34. Heavy Draft Locomotive Boiler. 


Fig. 34 shows a locomotive boiler arranged for 


burning“oil under'a heavy draft. 





front of the boiler. 


reduced accordingly. 


Fig. 35 shows an arrangement of a locomotive 
boiler for burning oil with a comparatively mild draft. 


Fig. 36. Heavy Draft Locomotive Boiler. 


Fig. 36 shows locomotive boiler fired from the 
This practice is now almost 
obsolete, it having been found better to fire a locomo- 
tive boiler from the back end because if fired from 
the front it has been found that the flame tends to 
impinge upon the tube sheet, over-heating same, or, 
if a protection wall of brick be erected it impinges 
upon this wall after the form of the now obsolete 
target system of burning oil, and’ the efficiency is 
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Fig. 35. Mild Draft Locomotive Boller. 
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Fig. 37 illustrates a method of rigging up boilers 
on small locomotives such as eONEY engines, con- 





Locomotive Boiler for Heavv Draft. 


Fig. 37. 
tractors’ outfits, etc., which has been found satis- 
factory. 

Fig. 38 shows a method of fitting up a donkey 
boiler for oil burning. As special brick are not always 
procurable for this purpose they may be chopped from 
ordinary wedge brick, or the entire protection may be 
moulded from fire clay protected with sheet iron. 
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Boiler for Oil 


Fig. 38. 


Arrangement of Donkey 
Burning. 


The sheet iron soon burns away, baking the fire clay 
while doing so, after which the fire clay vitrifies, form- 
ing a compact and protective lining for the lower part 
of the boiler. 

Fig. 39 illustrates the arrangement of a drop tube 
steam launch boiler for oil burning. This particular 
arrangement has been found very satisfactory in prac- 
tice. 

Fig, 40 shows the basic principles of arranging a 
Scotch boiler for oil burning; either the round flame 
or flat flame system may be used. If the flat flame 
is used the draft must come from below the flame and 
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Fig. 39. Ward Navy Launch Boiler Fitted With 


Oil Burner. 


through it by means of brick properly arranged as 
shown just below the flat flame. Ifa round flame is 
used the draft must be admitted through annular ports 
surrounding the oil burner. It should be remem- 
bered in dealing with horizontal conical flames that 
they do not assume the nice symmetrical forms shown 
on drawings. Instead of this they tend in a general 
way to rise because of the heat and distort accord- 
ingly, and the cold air tends to sink and flow below 
the flame, leaving the top of the flame somewhat 
smoky. These conditions must be compensated for 
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Fig. 40. 


Internally Fired Boiler. 


by a proper adjustment of the draft. Scotch boilers 
have been subject to very special treatment and equip- 
ped with highly specialized systems of oil burning 
that may differ in some respects from ordinary prac- 
tice because of their peculiar requirements. 
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Burners. 


While the usual method of burning oil has pre- 
supposed its atomization with steam many other sys- 
tems have developed. It would be difficult to classify 
them in any logical manner, hence, they are simply 
listed as follows: First, atomization with air at 20 
to 100 pounds pressure used for marine installations 
to economize fresh water, and in metallurgical fur- 
naces where steam might have a deleterious effect 
upon the products; second, low pressure air in which 
air from 2 oz. to 2 lb. is used as an atomizing agent. 
This is the system usually implied for all industrial 
work requiring large heavy fires, such as cement 
kilns, lime kilns, brick pottery and ‘terra-cotta kilns, 
forges, reverberatory furnaces, glass works, etc. Some 
of the exceptions might be mentioned, such as the 
American-Hawaiian Steamship Company’s boats, 
which are equipped with low pressure air oil-burning 
outfits, and a few of the glass furnaces and pottery 
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kilns, which are equipped with special types of steam 
burners; third, various mechanical systems in which 
the oil is atomized by the application of energy in 
some other form than compressed air or steam. This 
type of burner as developed by various manufacturers 
is being installed in a great many ocean-going 
steamers because of the aforesaid necessity of econom- 
izing fresh water. 

Besides these systems of oil burning which are in 
very general use and have been proven by experience 
to be suited for proper sets of conditions, a number 
of burners are being developed upon entirely new prin- 
ciples, which have not as yet come into general use; 
they include, first, vaporizing burners. This type 
of burner is very old, and in fact exemplifies one of 
the earliest attempts at oil burning, and thousands 
of patents have been taken out on vaporizing burners, 
but the character of oil is such that it cannot be vapor- 
ized without leaving a residue, and this has caused 
the failure of vaporizing burners to come into general 
use. However, with the development of the oil in- 
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dustry distillates have become available, which have 
been removed from the residue and can be burned in 
vaporizing burners, but on account of their cost are 
adapted to stoves and small fires only. Second, the 
water burner in which oil and water are dropped on 
to a hot plate together, resulting in the formation of 
a froth and frying, which atomizes the oil very thor- 
oughly and burns with a hot clear flame under proper 
conditions. We should mention here that which is 
known by every business man and few mechanics: 
that the success of an oil burner or any other inven- 
tion depends ninety per cent upon the business ability 
and common sense used in its development, and ten 
per cent upon the actual value of the invention itself. 
Many other principles have been made use of in con- 
nection with the burning of oil, but they are not at 
this time in general use. The industry as a whole is 


in need of more rational development and less inven- 
tion. 
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Fig. 41 illustrates the proper trimming of a flat 
flame and arranging of the bricks. Plate 1 shows a 
fan-shaped flame with openings between all of the 
bricks. The flame does not cover the bricks, there- 
fore, no matter what the conditions are, there will 
be an excess of air and the boiler cannot work econ- 
omically since it costs as much to heat air as it does 
to heat water. Plate 2 shows two large openings 
under the middle of the flame; such a flame will burn 
very hot in the center and deposit carbon in the cor- 
ners as shown. Plate 3 shows one very large opening 
under the flame; such an arrangement will cause the 
flame to tear and burn intensely around the center 
while depositing carbon around the corners, as well as 
allowing cold air to rise and strike the boiler directly. 
Plate 4 shows a very large opening under the route 
of the flame; large quantities of air will escape over 
the flame; it will burn with intense combustion close 
to the burner, over-heating same, the flame will be 
irregular and ragged and smoke and deposit carbon 
at the tips. Plate 5 has transverse openings between 
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all of the bricks, allowing great access of air at all 
times. Plate 6 has no draft orifices in the neighbor- 
hood of the burner; such a flame will burn clear at 
the tips, but smoke and deposit carbon near the 
burner. Plate 7 illustrates that longitudinal slots 
tend to tear the flame. Plate 8, while having a 
broader, more correctly shaped flame, will have excess 
air and even cold air going up against the boiler, be- 
cause the draft slots extend beyond the end of the 
flame. Plate 9 shows the correct arrangement of 
bricks and correct shape of flame for a flat flame fur- 
nace; air coming through the slots as shown. 

Before discussing actual burners it may be wiser 
to refer to the principles which apply to all of them. 

Figs. 42, 43 and 44 illustrate principles under 
which any atomizing type of burner will be classi- 
fied. The drooling burner allows the oil to drool 
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Fig. 42. 


Oil Burner Classification. 
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Fig. 43. Possible Modifications of the Injector 
Burner. 
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from an upper opening down to a lower opening from 
which the steam is issuing; an atomizer burner 
allows the oil to drop directly on the steam. The 
chamber or inside mix burner atomizes the oil within 
the burner after which it issues from an orifice of the 
desired form. An injector burner is designed pri- 
marily to operate without a pump, it being expected 
to suck the oil from the reservoir by the siphoning 
or injector-like action of the steam jet inside. In 
projector burners the steam blows the oil off the 
tip of the burner. A fan tail burner is any type of 
burner giving a flat flame. Rose burners give a cir- 
cular flame and are used in any sort of circular fur- 
nace such as a donkey boiler or launch boiler. A 
long slot burner is apt to give a narrow flame. The 
fault with most engineers starting in with a flat 


Basie section of the 
chamber Burner 
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Long-Slot Burner 


Fan-tailed Burners 
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Fig. 44. 


Possible Modifications of the Chamber 
Burner. 


flame burner is that their flame is too narrow, the 
burner not being trimmed to give a flame well back in 
the furnace with shutters at right angles to the burner 
and well back against the furnace front. 

Some of the simplest and earliest burners in use 
for burning extremely heavy oils are shown in Fig. 45. 

Figs. 46-64 are all round flame burners, the de- 
sign of which is apparent upon inspection. 

Figs. 65-79 are all fish-tail burners. 

Fig. 80 is a combination specially designed to be 
used in conjunction with a simultaneous burning of 
sawdust and fuel oil, the idea being that when the 
oil furnace is not in use the fire brick screen is dropped 
in order to protect the burner and shutters from the 
intense heat radiated from the interior of the fur- 
nace. Note the rotary shutter for regulating the draft 
and hand wheel on same. 

Fig. 81 shows the Fess system rotary burner, 
which is operated by a small electric motor of 1/4 to 
1/3 h.p. The motor operates by worm gear, a rotary 
pump, which brings the crude oil from the storage 
tank and applies it to the burner, which is placed in 
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Fig.F6. Se/by Burner: 





Fig. 52. Russian Locomotive Burner (Ourgard). 





Fig. 53. Advance Company Oil Burner. 





Fig. FT7LOow Pressure Air and S7eos77 
Burner 





Fig. 48. McDonald Flue Oil Burner. 
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Fig.39. Oil Burner lnside Mix. Pipe 


Fig. 50. Hereshoff Oil Burner. 
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Fig. 60. Holden Burner. 
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Fig. 65. Atomizer With Tip. 
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Fig. 67. Fitzsimmons Oil Burner. 
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Fig. 73. Fitzsimmons Oil Burner. 
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Fig. 77. “Branch” Oil Burner. 





Fig. 79. W. N. Best Oil Burner. 
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Fig. 78. “Santa Fe” Oil Burner. 
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Fig. 81. 


Fess Rotary Burner. 


the center of the firebox, and which rotates at a suffi- 
cient speed to thoroughly atomize the oil by centrifu- 
gal force with the necessary air to produce a smoke- 
less flame equally distributed throughout the firebox. 
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Fig. 82. Original Korting Mechanical Burner. 

Taking up the subject of mechanical burners we 
find: first, in Fig. 82, the Korting, in which the oil is 
atomized partly by the application of great heat in 
carefully constructed heaters, and partly by the ac- 
tion of centrifugal force within the burner. These 
burners are usually installed in duplicate in a care- 
fully constructed furnace front. 





Naval Fuel Oil Board Burner. 


Fig. 83. 


Fig. 83 is a type invented and proposed by the 
Naval Fuel Oil Board after considerable experiment 
with all kinds of burners. 

Fig. 84 illustrates the principle involved in a cen- 
trifugal type of burner. 

Fig. 85 illustrates the mechanical burner used in 
the Baku oil fields, Russia. 

Fig. 86 illustrates clearly the arrangement of the 
furnace in a Scotch boiler used on the Steamer 
“Brouwer,” using the mechanical spray burner. 

Fig. 87 shows the arrangement of the furnace on 
the Steamer “Tebe” using mechanical spray burners. 
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Fig. 84. Formation of a Mechanical Spray Under 


Joint Action of Pump Pressure on Oil and Cen- 
trifugal Action of Screw Guide Blades. 





ny 
Fig. 85. Mechanical Burner Used in Baku Oil Fields 
of Russia. 





Fig. 86. Furnace Arrangement on “Brouwer” 
Using Mechanical Spray Burners. 





Using 


Furnace Arrangement on “Tebe” 
Mechanical Spray Burners. 


Fig. 87. 


Fig. 88 shows a burner which was designed, built 
and experimented with by the writer, the principle being 
altogether different from those previously shown. The 
oil was lead in radially converging lines at increasing 
velocity along a thin disk and forced through a small 
hole in the center of this disk. The burner while tech- 
nically a success was practically a failure because it 
could not be kept in operating condition. The heat 
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Fig. 88. Mechanical Seft-Atomizing Burner. 


distorted the thin disk and the velocity of the oil 
scarred the accurately finished surface of the adjust- 
ing plug until the flame lost all geometrical shape. 
Various moving devices have been invented for 
the purpose of atomizing oil. Fig. 89 illustrates one 





Fig. 89. Williams Centrifugal Burner, Solid Pivot. 


designed for circular furnaces to operate in a hori- 
zontal position. It may be driven either by steam tur- 
ban as shown or by an electric motor. A great many 
of this type are now in operation, electric driven, 
in apartment houses and large homes where no steam 
pressure is available. Fig. 90 shows another type of 
steam driven turbine burner intended to operate in 
horizontal position. The experiments that have been 
made in the burning of fuel oil are almost without 
number and upwards of twenty-seven thousand patents 
have been taken out in the United States patent office. 

A most excellent oil burning system has been 
developed in our midst by the engineers of the Union 
Iron Works and is at present installed on about a 
dozen steamers and being installed on as many more. 
It is of the mechanical type operating on the centrifu- 
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Fig. 90. Centrifugal Oil Burner. 


gal principle in combination with the thorough heat- 
ing of the oil. Fig. 91 illustrates the general arrange- 
ment of the system. 





Fig. 91. 


The installation of an oil burning plant is apt 
to suffer from one of two evils: either the parties 
responsible for the installation are of the impression 
that almost any way of squirting oil into the furnace 
will result fairly well; or the attempt is made to con- 
struct an ideal plant with an excessive amount of com- 
plicated apparatus. By following the general direc- 
tions outlined in the preceding columns there is no 
reason why any good practical engineer cannot suc- 
cessfully install an oil burning plant. Remember: 

First, all air should go through the flame. 

Second, the flame works best when near hot brick. 

Third, the flame should not impinge upon any- 
thing. 

Fourth, the oil should be heated in a reservoir and 
in a heater from beginning to end and delivered to the 
burners at the highest temperature practicable. 

Last, but not least, get good oil under a good con- 
tract from a good company that will deliver it no mat- 
ter what the exigencies of the oil business may be. 


(To be Continued) 
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FRANCIS TURBINES. 

Discussion by members of the San Francisco Section of 
the A. I. E. E. December 1, 1911, of paper on “The Reconstruc- 
tion of a 20,000 h.p. Hydroelectric Power Plant,” by Geo. J. 
Henry, Jr., and J. H. Hansen, published in this Journal, No- 
vember 25, 1911, 

The meeting was called to order by Professor S. B. Char- 
ters as chairman, with an attendance of over sixty. Mr. J. H. 
Hansen read the paper and stated that the formula for the 
specific speed as published was an error and should read 

N vV h.p. 
N= ————_ 


—= 63.5. 


O* cca, 
HVH 


After the paper had been read the chairman stated tnat 
it was open for discussion. 

J. P. Jollyman asked information as to the closing time 
adopted and also as to the pressure rise. 

J. H. Hansen stated that three seconds’ time elapse? in 
closing the gates and that while no record had been kept of 
the pressure rise relief valves acted at no time and conse- 
quently the pressure rise never reached a dangerous point. 
This being due to the very short pipeline. 

Ralph Bennett inquired as to speed regulation. 

J. H. Hansen stated that this likewise did not exceed any 
extreme limit. The turbines are running at constant load and 
all of the sudden load changes are taken care of at the com- 
pany’s steam plant at Redondo. 

H. Homberger then read the following discussion: 

The paper we just have heard is particularly interest- 
ing because it deals with the often discussed 4nestion, 
whether in a particular hydro-electric power plant under 
what has been called a “medium head” turbines or impulse 
wheels should be installed to give best results. 

The plant referred to has quite a history, and on account 
of this history and the many changes that have taken place 
there during the past years, has been watched with keen in- 
terest by everybody engaged in hydroelectric power plant work. 

The specific speed for the turbines had to be made ex- 
tremely low to meet the turning speed of the generators 
already installed, and no matter what the initial efficiency 
such a turbine may be, the average efficiency during ihe life 
of one set of wicket gates and one runner, notwithstanding 
protection plates, is bound to be considerably lowe. than 
the initial efficiency, due to the rapid wear to be expected in 
these parts with the consequent heavy hydrautic losses. 
Heavy maintenance expense and shut-downs for replacements 
may be unavoidable under the stated conditions with a 
Francis turbine as well, probably more so than with an im- 
pulse-wheel of an admittedly lower initial efficiency. 

In order to arrive at any ~ nclusion regarding the actual 
commercial efficiency of the turbine referred to in the paper 
it would be necessary to repeat the efficiency test at regular 
intervals of, say, ‘six months. This would also give a guid- 
ance to the owner of the machine when it would be 2 good 
investment to replace the worn wickets and runner by new 
ones. 

In this particular plant, for best results the turniig. speed 
of the generators is too low for a Francis turbine of the ordi 
nary type and too high for an impulse wheel. 

To govern such turbines without the aid of relief-v ives 
and surge-chamber by means of a slow-acting governor sim- 
ply means to give up satisfactory regulation. This is per- 
missible only when the plant is one of a number feeding 
into one transmission system, where close regulation taay be 
accomplished at some other. well-designed plant. No satis- 
factory regulation is possible with so high a -veloeity of ow 
in the pipe. 

To be quite sure of a constant load on a generator under 
test it should be loaded by a water-rheostat and absolutely 
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disconnected from the power system. Any other method is 
open to the criticism that errors are almost unavoidable. 

The efficiency curve shown in the paper was plotted with 
reference to gate-openings in inches; the user of the tur- 
bine is not interested in the degree of gate opening, but in 
the amount of water consumed for the corresponding power 
output. The efficiency curve which I have plotted with the 
power output as abscissae gives a curve not nearly as ideal 
as the one shown in the paper. 
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The ptrime-mover should be capable of carrying an over- 
load on the generator of at least 25 per cent, which in this 
case would be 3290 kw. with an assumed efficiency of the gen- 
erator of 95 per cent at that load. The test does not show 
what the efficiency of the turbine would be under that ioad, 
the dotted continuation of my efficiency curve, however, in- 
dicates it. 

The generators are called 2500 kw. machines, but I un- 
derstand that they were sold for 2000 kw. units. The power 
company cperates these machines under a constant load of 
about 2500 kw. each, so that the turbine actually operates 
under a load which gives the peak of the efficiency curve. 

When the first Borel turbine was finished and erected 
in the shop of the Pelton Water Wheel Company I had an 
opportunity to see it and was most favorably impressed by 
design and workmanship. With exception of some minor 
details of design, which are probably to be attributed to 
the fact that it was a replacing job, that machine ranks with 
the very best I have seen. 

J. P. Jollyman then told of the excellent results obtained 
with the Francis type of turbine at the Centerville plant of 
the Pacific Gas & Electric Company, which was operated at 
about the same low speed under a much higher head than 
the turbine at the Borel plant. He stated that the main- 
tenance had been very low and that the efficiency even in- 
creased after some years’ service. 

A, C. Sprout asked as to where the line should be drawn 
between advisability of using impulse and turbine type of 
wheel. 

J. H. Hansen answered this question by reading the fol- 
lowing explanation and discussion on specific speed. 
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Classification of Francis Turbines. 


In the clasification of Francis turbines, and water 
wheels in general, specific speed or type characteristic 
is most commonly used. It is mathematically expressed 

N v h.p. 
N,=-— 
De ce 
HVH 

This formula embraces the three governing factors for 
the type of any water wheel or turbine runner, viz: (N) the 
speed in revolutions per minute; (H) the effective head in 
feet, and (h.p.) the capacity in brake horsepower output. 

It can be developed as follows: The water quantity Q 
which will fiow through an orifice with an area of A square 
feet under an effective head H is: 

Q=C,AV 
where the velocity V= vy 2gH 
and C, is a constant, according to the decrease of area due 
to the contraction of the stream of water. 

We can therefore write: Q=—=C,(AyH) where C,==C, 
V 2g; i.e, the water quantity that flows through a certain 
opening is proportional to the area of the opening times the 
square root of the effective head. 


Q 
The symbol Q, = —— represents the quantity of water 
VH »* 


which flows through an opening under the head equal 1 ft. Q, 
is therefore a constant for equal openings with the same 
co-efficients of friction and contraction; and the water quan- 
= avn flows through this opening at any head H is: 
=Q, Vv H. 

Q, we will call the “specific quantity” or the discharge 
constant. If the water is discharged through a turbine run- 
ner of a certain diameter D and width W the inlet area of 





Fig. 1. 


Turbine Runner. 


the runner is A=C,* DW, where C, represents the decrease 
in area due to the thickness of the vanes. The width of the 
runner is always a certain proportion of the diameter, i.e. 
WwW => Cc, D 
A= Cc, OF 7 
Therefore: The quantity of water that will pass through 
this runner is Q=AC, Vv H; where C, Vv H is the velocity at 
the inlet. 
It is therefore Q = C,C,C, 7 D* VH. 
Or if we substitute another constant C, instead of C,C,C, 7 


Q Q, 
C, = —____ = — (1) 
VH D? PY 


On the basis of this formula we can compare different 
runners with reference to their capacity. C, is a capacity 
constant which will have different values for different types 
of runners with the same diameter. 

In this comparison another important factor comes in, 
viz: the speed. Two runners might have the same discharge 
capacity, but not the same speed or vice versa. In order 
to get a correct comparison, we must have a formula that 
contains both capacity and speed. 

If the number of r.p.m. of a runner with inlet diameter 

V 
D is N, then N= 





where the circumferential velocity 
7D 

V of the runner is proportional to the square root of the effect- 

ive head H; i.e. V—=C, v H. 





vQ 
From formula (1): D= 
VC, 
C, Vv H Vv Ca 
This gives N= ————_—_—_——_ 
wv Q, 
C, Vv Cy 
Or if we substitute =C, 
TT 
NvQ, NVQ 
Then C.=——— = 
VH vVH YH 
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This formula contains both discharge capacity, speed and 
effective head. Instead of the discharge quantity Q, we can 
also substitute the number of horsepower by assuming a cer- 
tain efficiency. 





1 h.p 
It is Q = ———_-—_- 
.1134 eff H 
Or C, N V hp. 
eee ‘ Ra: P 
1134 eff. HVH 


This new constant is the specific speed or the type char- 
acteristic of the runner. 
N V hp. 
ees (2) 
4 
HV H 

In figures it represents the speed of a runner, which if 
diminished to one foot diameter would develop one horse- 
power under one foot effective head. 

In the modern turbine practice, this constant (N_) varies 
from 10 to 80 (90) for single wheels. If the specific speed 
falls below 10, it means that an impulse wheel has to be 
made; and if N, becomes more than 80 (90) a turbine with 
more than one runner will have to be made. Runners with 
specific speed in the neighborhood of 10 are commonly called 
the low speed type, and runners with a specific speed near 
80 are of the high speed type, whereas a specific speed of 
about 40 indicates a normal speed runner. 


Kim 


High Sreep 
Runners for Different Speeds. 






Low Speen 
Fig. 2. 


As the shape of the runner varies with the specific speed, 
the efficiency of the runner will also be dependent upon this 
specific speed. A low speed runner has a large diameter and 
a very narrow throat, which in connection with high veloci- 
ties (due to a high head) means greater friction losses and 
therefore a low efficiency. The higher speed runner has a 
wide throat compared with the inlet diameter (W— %D) and 
as the outlet diamete> is always greater than the inlet diam- 
eter the shape of the runner vane becomes very compli- 
cated. The efficiency of this runner vane will therefore not be 
as high as the normal speed runner (N, = 40), where the 
inlet and outlet diameters are about equal. 


me ErFiciency 
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40 
Specieie SPeep (Ny) 
Efficiency Curve of Runners Based Upon 
Specific Speed. 


Fig. 3. 


Fig. 3 shows an efficiency curve of runners based upon 
different specific speeds. This curve is meant to show only 
the relation between specific speed and efficiency of the 
runner. The maximum efficiency which can be attained by 


‘a turbine will also depend upon the type and size of the 


turbine. A 10,000 h.p. turbine, for instance, will give a higher 
efficiency than a 400 h.p. one operating under the same head 


and specific speed. 
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Geo. J. Henry in replying to Mr. Homberger’s discussion, 
stated that the Borel installation was somewhat unusual in 
that it involved a very heavy investment in a canal twelve 
miles long, cement lined throughout as the result of a law- 
suit in which plaintiffs claimed depreciation in water quantity 
would otherwise occur—the head is comparatively low for the 
Sierra Nevada mountain streams and the cross section of the 
canal quite large to give very low velocity—almost no storage 
exists at the intake. 

The plant is run on feeders carrying also the Redlands 
steam plant which uses oil fuel at tidewater. And the results 
heretofore at Borel with the old Girard turbines were such 
that the cost per kilowatt produced on the large investment 
showed much to the disadvantage of the water pump plant, 
with its large first cost and unsatisfactory and expensive 
maintenance. 

The installation of the Francis turbine, however, has 
increased the output from the water which the canal will 
carry (and this is the limiting factor in this station output 
and therefore of the return on the investment) by forty per 
cent. Or looking at it in another way. The unit of power 
produced cost only 70 per cent of and the power storage 
produced cost only 70 per cent of what it did formerly, and 
the more power developed at Borel the more oil saved at 
Redondo, because with a given water quantity flowing in 
the canal and Redondo taking the fluctuations oil is saved 
in the storage tanks and if the water quantity is less than 
the power demand at all times, which condition is approached 
in the water plants transmitting to the Los Angeles terri- 
tory, we have a highly efficient power storage and the 
maximum returns from the hydroclectric plant investments. 

When the question of designing efficient turbines or tan- 
gential wheels for the purpose of replacing the Girards first 
arose. A preliminary study of the conditions involved showed 
the futility of attempting anything with any of the present 
well known tangential types of wheels, also the difficulty of 
meeting the low generator speed (no change being contem- 
plated in the generators) with the Francis turbine. Mr. Han- 
sen has pointed out the low specific speed in this instance 
—necessitating a larger, heavier and more expensive turbine 
unit than would be recommended for the same output today 
if the choice of speed was left to the turbine designer. The 
generators were re-rated. They were first 2000 kw. and the 
customer specified that they were run at 3000 h.p. output for the 
best turbine efficiency point, with 3600 h.p. output specified 
as the maximum. The first unit under test gave its highest 
efficiency somewhat above this point and on the remaining 
units this will be brought down to about the 3000 h.p. point. 
In regard to Mr. Homberger’s statement that a prime mover 
should be capable of carrying an overload on the generator of 
at least 25 per cent. This statement in the abstract is un- 
doubtedly true but it is also more literally true that the 
prime mover should be capable of delivering the full amount 
of mechanical energy to the generator that can be econom- 
ically converted by the generator into electrical energy and 
no more. And in the concrete case before us the generators 
have been in use for years and their maximum efficient load 
has been definitely settled by the customers’ engineers 2s 
3600 h. p. and the load of maximum efficiency as 3000 
h.p. These points are the limits for our design and 
must take precedence over the makers’ original rating or for 
that matter the re-rating in such a concrete case because a 
thorough investigation of the operating machine and attend- 
ent apparatus has been conducted and the points of most 
useful and profitable turbine output definitely determined. 
The dropping off of the efficiency curve as given by Mr. Hom- 
berger beyond the 3600 h.p. point is therefore quite mislead- 
ing as it goes entirely beyond the range for which the ap- 
paratus was designed of intended to be operated. 

It is generally reported that the operation of this first 
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unit has effected an economy of $2000 per month. I wish to 
elaborate a little more fully on Mr. Homberger’s remarks re- 
garding the value of efficiency. The entire investment in an 
hydroelectric plant is for the purpose of producing power from 
the potential energy of falling water and invariably contem- 
plates a definite amount of water; the limitation being be- 
cause of steam or seasonal probabilities—investment involved 
and market for power. With therefore a given.water quan- 
tity which however may be, and usually is, variable during 
seasons or hours of the day or both, we must produce the 
greatest power output. The efficiency of our waterwheels, 
generators, transformers and line are the practical limits 
within which we may expect to convert nature’s stored en- 
ergy in the water into salable electric energy. The accom- 
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panying curves show about how this will come out in this 
turbine installation and it would be slightly better if the 
speed was more favorable for the turbine. 

From the above it will be seen that no effort is made 
to obtain close regulation at Borel and safe operation is 
about all that is necessary. Most accurate speed regulation 
however is easily obtainable by the application of suitable 
relief valves and governors in a plant of this character if the 
conditions warrant the expense of the apparatus. 

Mr. Henry concluded his discussion by drawing a dia- 
gram which roughly indicated the conditions to which turbines 
and impulse wheels were best adapted. 

H. W. Crozier inquired as to the life of the turbine run- 
ners at Borel. 

Geo. J. Henry stated that he thought a life of five years 
could safely be assumed in this case, also that the efficiency 
would not drop more than 1% per cent after a year’s oper- 
ation. 

Ralph Bennett stated that his examination of the Girard 
turbines of the plant showed that they had been pitted 
rather thun worn and that some had been broken by stones. 

The meeting was brought to a close after a number of 
minor questions had been answered. 
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The Journal extends to all its readers the compli- 
ments of this beautiful season of Christmas cheer. 





The dictionaries do not recognize the commonly 
accepted pronunciation of conduit when used to signify 
a container for electric wires and cables. In its orig- 
inal meaning of a water-course the u in the last 
syllable is silent, as in circuit or biscuit. Engineering 
usage tacitly sanctions sounding the u in order to 
distinguish the electrical from the hydraulic meaning. 


Municipal ownership of the electric light and 
power plants is being actively agitated at Berkeley, 
California, which enjoys the distinction of having a 
Socialist Mayor. A recent petition argues that such 
ownership will bring great revenue to the city treas- 
ury and furnish electricity so cheaply that “the houses 
may be built without chimneys and the clothes washed 
without work while the family is at breakfast.” Unfor- 
tunately this “sure-thing game” makes no provision 
to eliminate death and taxes. 





The latest attempt of San Francisco’s discred- 
ited political administration to perpetuate its per- 
nicious principles in the govern- 
ment of a long-suffering people is 
found in the so-called elevator bill. 
Masquerading as a measure for 
public safety, it is so fraught with dangerous provi- 
sions as to be a veritable wolf in sheep’s clothing. 

This bill provides that no elevator in this city 
can be operated by a non-licensed man, said license 
being obtainable only through the medium of the 
politician. Incidentally, it thus elminates the auto- 
matic elevator, the culmination of long years of experi- 
mentation. It further forbids an operator to even re- 
place a blown-out fuse, such a delicate operation 
requiring the services of an “inspector,” one of a 
small army of unnecessary tax-eaters. The inconve- 
nience and lost time involved in the ensuing delay is 
to be compensated by the added sense of security that 
the elevator-user must feel in knowing that he is being 
so thoughtfully cared for by a parental government. 
Imagine the possibility of business damage if the ex- 
perienced electrician in a large office building cannot 
make minor repairs until an inspector appears on the 
scene. 

As the passage of this bill would tend to seriously 
limit the installation of electric elevators, its defeat 
is of vital interest to all electrical men. With this pur- 
pose in view, the newly formed Electrical Development 
League is bending every effort to prevent the enact- 
ment of this vicious proposal. 


Elevator 
Bill 





The readers of this journal are large users of oil. 
whether for fuel or for lubrication and, as such, would 
have been interested in a discus- 


Origin sion on the origin of petroleum 
of Oil which took place at a recent meet- 


ing of the California Section of the 
American Chemical Society. This discussion was 
based upon a paper by Paul W. Prutzman, a recog- 
nized authority on California oils. While the solution 
of this question must depend upon the chemist and 
geologist, the answer possesses the same interest to 
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the engineer as does the history of any other impor- 
tant branch of his work. For petroleum is but the con- 
centrated result of nature’s work through long ages 
of the earth’s history. 

The theories as to the genesis of petroleum are as 
numerous as the places where it is found and as plausi- 
ble as the stories of those who sell oil stock, and fre- 
quently as freakish. The legitimate hypotheses may 
be grouped, in the words of the old physical geog- 
raphy, under “the animal, vegetable and mineral king- 
doms.” More technically the origin was either cor- 
ganic or inorganic. The preponderance of evidence, 
as adduced by Mr. Prutzman, favors the former, espe- 
cially the vegetable theory. 

The mineral theory, which ascribes the formation 
of petroleum to the reactions between water and the 
earth’s various carbides with the evolution of acety- 
lene, does not account for the fact that there is no 
known artificial process of producing paraffine or as- 
phaltums from acetylene. As these bodies are essen- 
tial constituents of all petroleums this explanation 
must be considered incomplete and therefore doubtful. 

The theory of animal origin does not provide for 
a sufficient supply of raw material, nor does it account 
for the nitrogen compounds in the oil, though it is 
otherwise quite tenable. The fatty residues of marine 
organisms might well have been subjected to de- 
structive distillation and thus produced oil. But only 
the most credulous will fail to see the joke in the 
claims that petroleum had its beginning in the “juice 
squeezed from buried whales.” 

Mr. Prutzman’s observation and reasoning favors 
the dry distillation of long accumulated vegetable mat- 
ter as the most legitimate source. Much organic ma- 
terial has found its way to the ocean and there been 
deposited in shales. At times of land subsidence 
these shales were frequently lowered into a zone whose 
temperature was 600 degrees or more, a temperature 
sufficient to distill petroleum. This theory is con- 
firmed by the artificial heating of many California 
lignites and shales and subsequent removal of all 
soluble matter by washing with water. 

The further problems as to how the oil flowed to 
the sands and its accumulation there are those of simple 
mechanics and complete the cycle of a simple and cred- 
ible explanation. Though such speculation seems idle, 
it is none the less interesting to trace Nature’s meth- 
ods of making and storing the oil which is now of so 
much industrial utility. 


Too much emphasis has been placed upon the 
public service franchise as a source for private profit 
and too little attention has been 


Franchise called to the corresponding bur- 
Granting dens and responsibilities to which 


it subjects those who serve the 
common needs of the commonwealth. This mistake 
originated with the corporation, which used the fran- 
chise as a means of exploiting the public necessity for 
light, heat and rapid intercommunication. This rash 
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policy was a boomerang and has been responsible for 
much of the deserved disrepute into which many com- 
panies have fallen. It has lent a fictitious value to 
these privileges and has justified some of the present 
unreasonable demands of franchise granting authori- 
ties. 

Many illustrative cases can be cited in proof of 
this, but the nearest and latest is that of Multnomah 
County, Oregon. There the county officials, in retalia- 
tion for the refusal of the electric power and telephone 
companies to grant special rates or free service to the 
county, now question their right to occupy the county 
roads with their pole lines. That these corporations 
pay a large part of the taxes which maintain the 
county government and that this government is no 
more entitled to free service than any private citizen 
are entirely overlooked in this attempted hold-up. 

The franchise is a public function frequently de‘e- 
gated to private parties because the public is unequal 
to its performance. Its execution requires large capi- 
tal, great executive ability and certain technical knowl- 
edge, a combination of qualifications seldom found 
in a county government. These projects often involve 
considerable risk as to ultimate profits and statistics 
show that less than four per cent is annually paid in 
dividends on the stock and bonds of the electric light 
and power companies of this country. In comparison 
the grocery and meat business, a semi-public service 
requiring no franchise, is a bonanza. The obligations 
to give adequate service are necessarily binding and 
the liability for accident most severe, Because of these 
drawbacks many a promoter finds capital deaf to his 
pleadings as the inducements are not sufficient. 

Thus it is seen that a franchise, of itself, has but 
little initial value and that the ultimate return is 
entirely dependent upon the energy and ability of its 
owners. To make an exorbitant charge for a franchise 
is but to tempt the promoter to correspondingly over- 
capitalize his project and consequently defeat the real 
purpose for which the franchise is granted, good serv- 
ice at low cost. 

The first essential in granting franchises is not to 
enrich the county coffers, nor even to insure lower 
rates for the consumer, but primarily to maintain con- 
trol over the rights of way so that the ordinary uses 
of the roads and streets will not be hindered. Hark- 
ing back to the etymological derivation a franchise 
should “make free.” No county or municipality has 
the experience possessed by an unbiased group of men, 
such as a public service commission, in handling these 
problems. Every dictate of reason suggests that local 
authorities delegate their power of public utility con- 
trol to a centralized commission whose rulings will 
be at once uniform and just. Here possibly will be 
found the eventual solution of the franchise problem. 


The California Legislature has passed the public 
utilities bill giving the State Railroad Commission 
power to fix rates, regulate standards of equipment 
and service, and annul unapproved bond issues. 








602 


PERSONALS. 
H. C. Dowler, who is connected with the Gilroy Gas 
Company, is at San Francisco. 
Fred L. Webster, Pacific Coast manager for the Allis- 
Chalmers Company, is at Seattle. 


H, A. Keyes, president of the Sacramento Natural Gas 
Company, was a recent San Francisco visitor. 


R. L. Yates, hydraulic engineer of the Platt Iron Works 
Company, was at San Francisco during the past week. 


Cc. F. Conn, of the engineering staff, of J. G. White & 
Company’s Pacific Coast branch office is visiting the firm’s 
New York office. 

J. J. Mullen, vice-president and general manager of the 
Maloney Electric Company of St. Louis, visited San Francisco 
during the past week. 


Arnold Pfau, hydraulic engineer with the Allis-Chalmers 
Company, of Milwaukee, has gone to Portland, Ore., after vis- 
iting Southern California. 

C. W. Stone has been appointed manager of the lighting 
department of the General Electric Company, to succeed 
Cc. D, Haskins, deceased, 


W. D. Ward, of the Pelton Water Wheel Company’s sales 
department, has returned to San Francisco after a profitable 
trip through Utah and Idaho. 


Dr. Thomas Addison, Pacific Coast manager of the Gen- 
eral Electric Company, has returned to San Francisco, after 
visiting the Los Angeles office of the company. 


Thed Poss, San Francisco, manager for the Benjamin 
Electric & Holophane companies, was married to Miss Helen 
Hansen, of Butte, Montana, on December 13. 

8S. B. Charters, Jr., of Stanford University, and A. A. Mil- 
ler, of Seattle, Wash., have been appointed on the member- 
ship committee of the American Institute of Electrical Engi- 
neers. 


Stanley Walton, manager of the Pacific Gas & Electric 
Company's commercia] department, returned during the past 
week from Chicago, after attending the National Irrigation 
Congress. 


Oliver Dyer Coldin, a former manager of the Seattle- 
Tacoma Power Company, and who is now manager and vice- 
president of the Seattle Car Manufacturing Company, was a 
recent San Francisco visitor. 


Frank H. Ray, who is one of the directors of the Great 
Western Power Company, is at San Francisco, keeping in 
touch with the interesting situation with regard to a possible 
consolidation of hydroelectric interests. 


D. C. Green, formerly manager of the Oregon Power 
Company, at Albany, Ore., has been made manager for the 
Byllesby interests at Marshfield, Ore. His place at Albany 
has been filled by P. H. Moreton, of Sand Point, Idaho. 


William W. Gooch, attorney for Theodore N. Vail, presi- 
dent of the American Telephone & Telegraph Company, is at 
San Francisco on business said to be connected with the 
formation of a company by Henry T. Scott and local capital- 
ists for the handling of bottled Blau-gas. 


Walter C. Howe, assistant city engineer and ex-officio 
superintendent of streets of the city of Oakland, has been ap- 
pointed by the Governor of California as State engineer for 
the State Highway Commission. He is a graduate of the Uni- 
versity of California. The Commission will have the han- 
dling of the $18,000,000 bond issue for highway construction. 


E. C. Pratt, president of the Indian Valley Light & Power 
Company, of Greenville, Cal., states that a shipment of ten 
miles of copper transmission wire has been received. This 
will be strung on the poles already erected for the extension 
to Crescent and Taylorsville. As soon as spring opens the 
system will be extended farther down the valley. 
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Louis A. Bauer, director of the department of terrestrial 
magnetism of the Carnegie Institute of Washington, was a 
recent arrival at San Francisco. He has been visiting the 
especially built vessel from which a scientific corps are secur- 
ing magnetic data in the Pacific Ocean. 

George J. Henry, Jr., who has been connected with the 
Pelton Water Wheel Company for the past seventeen years, 
has resigned his position as chief engineer in order to go 
into business for himself. He has opened an office as con- 
sulting engineer at 1137 Rialto Building, San Francisco. 


The district managers of the Pacific Gas & Electric Com- 
pany held their last meeting for the year at San Francisco, 
December 19. More than twenty districts were represented. 
The list of managers is as follows: F. A. Leach Jr., F. J. 
Southerland, H. B. Heyford, L. H. Hartsock, Don C. Ray, 
W. M. Henderson, John Werry, J. E. Poingdestre, W. H. Fos- 
ter, O. E. Clark, H. M. Cooper, E. W. Florence, C. W. Mc- 
Killip, J. D. Kuster, M. G. Hall, C. E. Sedgwick, W. A. Widen- 
mann, A. J. Stevens and W. E Osborn 


THE ELECTRICAL DEVELOPMENT LEAGUE. 


At the special meeting of the directors and executive 
committee of the Electrical Development League, held at the 
secretary’s office, 106 Rialto Building, San Francisco, on De- 
cember 18th, President Geo. C. Holberton announced the fol- 
lowing appointments on committees to serve for six months 
beginning December 12, 1911. Membership Committee, W. L. 
Goodwin, R. L. Van der Naillen, W. S. Hanbridge; Entertain- 
ment Committee, W. W. Briggs, R. D. Holabird, A. E. Dren- 
dell; Ways and Means Committee, S. J. Lisberger, A. B. Saur- 
man, Russel] Waldron; Finance Committee, Chas. Wiggin, H. 
A, Russell, W. F. Neiman; Good-Fellowship Committee, C. H. 
Pennoyer, W. S. Berry, John R. Cole; Grievance Committee, 
Vanderlyn Stow, T. E. Bibbins, F. B. Gleason; Publicity Com- 
mittee, C. L. Cory, J. W. Redpath, A. H. Halloran. The nomi- 
nating committee was purposely not appointed as it would 
have been no work for the coming six months. 

As a result of a drawing J. A. Vandegrift and P. Decker 
take the one-year term and C, C. Hillis and W. W. Hanscom 
the six month’s term on the executive committee. 

President Geo. C. Holberton and W. W. Hanscom were 
appointed to represent the Electrical Development League in 
protesting against the passage of the proposed elevator bill 
in San Francisco. 


ELECTRICAL CONTRACTORS’ NOTES. 

The Pacific Fire Extinguisher Company has started to 
install the conduits in Sacramento’s new court house. 

Much has been said about the good that could be obtained 
by contractors if they were all asked to figure on the same 
specifications. 

The Standard Electrical Construction Company has been 
awarded the electric work for the Southern Club, on Powell 
and Joice streets. C. A. Nuesdorfer is the architect. 

Bids for electric work on a new hotel on Sutter street, 
between Kearny and Montgomery, were received by the Re- 
gents of the University of California, but the job has not 
been awarded yet. Estimates on electric work run about 
$20,000. 

The Butte Engineering & Electric Company has been 
awarded the electric work for the Mt. Zion Hospital for the 
sum of $7592. This building, when completed, will be one 
of the most up-to-date, Architect Kraft having spent a num- 
ber of months in the Hast going over some of the principal 
hospitals in the country. 

Secretary Hanbridge is distributing among the archi- 
tects throughout the State a copy of standard specifications 
as adopted by the National Electrical Contractors’ Associa- 
tions. If same were adopted gonerally, a big step in the 
right direction would be started. Copies can be had by send- 
ing a postal to 329 Lick Building, San Francisco. 
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NEW KELLOGG SWITCH BOX, 


For the convenience of those customers who prefer 2 ten 
line switch box equipped with shelf for plugs, the Kellogg 
Switchboard & Supply Company have arranged the box as 
shown in the illustration. This arrangement of cords takes 
less room below the cabinet on the wall and is preferred by 
some because of the added compactness. 








Kellogg 10-line Switch Box. 


Some of the advantages claimed for this new ten line 
switch box are: 

Extreme simplicity. 

No expert attention required in maintenance. 

Economical. Present central office telephone equipment 
can be retained in service if desired. 

No drops to be “restored” when patrons are merely ring- 
ing other parties on their own line, 

All lines terminate at office on extension bells of same 
resistance as bells on the line. This insures balanced condi- 
tions and makes it possible for central to be rung efficiently 
as any party on the line. 





MULTI-DIFFERENTIAL ARCH TYPE OF CELLULAR DAM. 


The vurved principle in dam building is now rapidly gain- 
ing recognition, and it wlll surprise the general reader to 
know that this principle was recommended as a “precaution 
only,” a “moral satisfaction,” and “pleasing effect,” by scien- 
tists and eminent engineers only a few years ago, and a 
stupid waste of material and labor, or a joke, by engineers 
generally. 

The fundamentals of a perfect dam structure may be 
summarized as follows: A 

1. The materials should be indestructible through ex- 
posure to the elements. 

2. The pressures on the base should be vertical and uni- 
form, or nearly so, and without effort to slide with water 
pressing on one side. 

3. The form of the dam should be such that there is no 
effort to overturn no matter how the forces acting on the 
structure may be varied. 

4. ‘she form of the dam should be such that the materials 
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sustain compression oniy in every part of the structure no 
matter how tne forces acting may be varied. 

5. The resistive efficiency of the dam as a whole should 
be constant no matter how the forces acting may be var.ed. 

6. Tne form of the dam should admit of perfect drain- 
age and uplift pressure impossible in any part of the struc- 
ture, or beneath it. 

7. The form of the dam should admit the passage of ice 
and drift in a jam and the expansion of ice, due to changes 
of temperature, by changing the angle of thrust on the struc- 
ture from a horizontal. 

8. The form of the dam should be such that stress due 
to changes of temperature is accommodated within the elas- 
tic limit of the material. 

9. The dam as a whole should be an ultimate type of 
structure, or stable under any condition other than a rupture 
of the earth’s surface at foundation. 

10. The cost of the dam should vary directly as the pres- 
sure of the water, above foundations. 

The multi-differential arch type of cellular dam, shown 
in the accompanying cut answers all the principles of a per- 
fect structure, A simple inspection of this cut shows that all 
the material must be in compression. Principle 4. 

Extending this reasoning the following step evolves the 
fact that the crushing strength of the material is the ultimate 
strength of the structure; and, taking 13.5 tons per sq. ft. 
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Multi-Differential Type of Cellular Dam. 


as a maximum unit pressure, (can be made any strength de- 
sired, of course) the safety factor for Portland cement con- 
crete is 16, which has been adopted as a standard for this 
structure. 

The form of the structure embodies the principles of the 
old wooden dam, and the pressure on the base is vertical, or 
nearly so, and such structure cannot slide with water on one 
side; and it does not require a superior knowledge of hydro- 
mechanics to understand that the lines of pressure in this 
structure are not changed by increasing the pressure of the 
water. Any increase of depth of water on the crest of the 
dam increases the pressure on the structure proportionately 
without changing the lines of stress. Hence the greater the 
pressure on such structure the greater security against sliding. 
Principles 2 and 5. 

While water acts the same in the standard gravity type 
an increase in the pressure of the water is not followed by 
an increase in the weight of the masonry and the lines of 
stress change progressively in a diminishing advantage of the 
vertical force and in the direction of the horizontal force. 
Following this last step in our reasoning it will be readily 
understood that a structure with pressure nearly vertical on 
base cannot overturn, and as such pressure is increased the 
security against overturning must be increased. Principles 3 
and 5. 

Simple masonry, cement, sand and stone, is absolutely 
indestructible, which is beyond controversy. Principle 1. 

It is well known that masonry is elastic, will bend with- 
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out fracture, and that such deflection is sufficient to accom- 
modate arch action, since arched wall seldom crack while 
straight ones nearly always crack through changes of tem- 
perature and varying conditions of moisture. Prof. White 
shows that the difference due to such changes of tempera- 
ture, in about 50 ft. length of wall, is about % imch, which is 
entire within the elastic limit. The stress due to simultaneous 
differences of temperature throughout a wall is peculiar to 
very thick walls only. Such stress cannot occur in the thin 
walls of cellular dams. Principle 8. 

By a further extension of our ideas to embrace seepage 
and the percolation of water under pressure within and be- 
neath a structure, we can understand that internal pressure 
must be resisted by weight and cohesion of cement in a gravity 
structure, the essential constructive elements of reaction in 
this type, and any individual part of such structure can be 
dislodged, and removed, by a force equal to the weight and 
cohesion of such part, which force is comparatively incon- 
siderable; and a sufficient area of internal water pressure can 
readily accumulate in such structure and overcome the weight 
of cohesion of a large part of the structure; which is fre- 
quently the case, causing cracks on the face not extending 
through to the back of structure. Also uplift pressure through 
the penetration of water between structure and foundation, 
which is practically unavoidable in gravity dams. 

The essential constructive element of reaction in an arched 
structure is compression of the material, and weight and co- 
hesion non-essential, and no individual part of such struc- 
ture can be dislodged by a force less than the crushing 
strength of the material, which is the ultimate strength of 
the structure. Hence the percolation of water under pressure 
within and through such structure is harmless. It is also 
clear that any accumulated internal pressure must always 
be an inconsiderable part of a force necessary to destroy 
such structure. Further, the essential formative principle 
of construction in all cellular types precludes the possibility 
of uplift pressure, through perfect drainage. Because there 
is not sufficient area at any one point of base, to afford sig- 
nificant pressure by the penetration of water beneath struc- 
ture, or between base and foundation. A simple inspection 
of the cut will make this clear. Principle 6. 

The form of all cellular masonry dams with sloping 
water face affords the necessary resistive properties in the 
passage of ice and drift in a jam or the expansion of a pond 
ice. sheet through changes of temperature. Any horizontal 
pressure on a sloping plane is afforded relief by pushing up, 
rising, on the slope, and the force exerted cannot exceed 
the actual weight of the body creating the pressure. Usually, 
in the dams referred to, this is about one-half the weight 
of such bodies. Then, taking an ice jam 10 ft. thick, passing 
crest of dam, the horizontal thrust would be about 300 Ibs. 
per lineal ft. of dam. Ten times this amount would be an in- 
significant thrust on such structure. Principle 7. 

Concluding this reasoning, as to stability, it is clear 
that an ultimate type of structure must answer fully all the 
fundamentals enumerated, from 1 to 8 inclusive. A seismic 
rupture of the foundation of such structure would not neces- 
sarily destroy it. Principle 9. 

Finally, the volume of material in cellular masonry dams 
increases directly as the unit pressure of water. Hence the 
cost of such structures is directly as the height and the 
power developed, or energy conserved. Principle 10. 


E. H, Libby, of Clarkston, Wash., has been spending a 
few days in San Francisco, while looking over the State 
of California for data on electric pumping for irrigation, «tc. 
He states that northern railroad officials admit that while 
last year the percentage of growth of immigration in the 
‘State of Washington was double that of California, this year 
the trend of the colonist travel is strongly towards the 
Golden State. 
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A NEW UNDERGROUND ELECTRICAL JUNCTION BOX. 

A simple three-phase, low voltage, six-way junction box 
for underground conduit systems has recently been patented 
by S. J. Lisberger and C. J. Wilson of the Pacific Gas & 
Electric Company. It not only occupies a minimum of space 
but is also moisture-proof, easily repaired and quickly re- 
newable. 

Figs. 1 and 2 give the plan and vertical section of the 
box with cover removed, this cover fitting into a flange and 
rubber gasket and being tightly held by bolts and nuts so 
as to exclude all moisture. The three insulated bus bars 
a, b, c, are mounted on a non-conducting slab and support 
a series of posts, 12, with overhanging brackets. These 
brackets are staggered and serve as contact blocks for fuse 
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terminals attached to them and giving connection through 
fuses to a series of terminal blocks opposite each bracket. 
Adjacent bus bars, brackets and terminal blocks are care- 
fully insulated and danger of short circuit in case of fuse 
blow-out prevented a series of insulating barriers mounted 
on the underside of the cover, so as to extend between the 
fuses and brackets. 

By the peculiar construction of the outermost bus bars 
they may be formed from one pattern and are inter-change- 
able. It will also be observed that these bus bars a, b, c, are 
each formed in one piece, the bus bars, posts and brackets 
being integral, thus avoiding the use of joints, either soldered 
or otherwise connected. The invention is thus seen to com- 
prise a simple and compact means of mounting the con- 
ductor terminals in the junction box and means for insulating 
the various conducting parts from each other. 


TRADE NOTES. 


Ralph L. Phelps, Pacific Coast manager of the Safety in- 
sulated Wire & Cable Company, is distributing an excellent 
eraser which bears a remarkable resemblance in appearance 
and composition to the “Ruby Core,” which distinguishes 
Safety rubber-covered wire. 


The Washington County Telephone Company, of Hills- 
boro, Oregon, which recently took over the local system of 
the Pacific Telephone Company, has purchased additional 
equipment from the Kellogg Switchboard & Supply Com- 
pany. O. G. Wilkes is president of the company and George 
Schulmerich, secretary-treasurer. 


The Sprague Electric Company announces that since 
October ist, 1911, they have manufactured only such “BX” 
Cable and other flexible steel armored conductors as will 
comply with the new code requirements effective on Janu- 
ary ist, 1912, and these products which have been manu- 
factured since October ist, 1911, also comply with the re- 
quirements of the City of New York and the City of Chicago. 
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WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 
PROGRESS 1911 
The year 1911, like its immediate predecessors, does not 
represent any very remarkable inventions or startling im- 
provements in the field of electricity, but rather a general ten- 
dency to standardize the improvements already made and 
some further perfections of existing models. 


The design of apparatus, in many cases, only covers a small 
part of the general engineering points which have to be con- 
sidered in a proposition. There is such a broad view of gen- 
eral conditions, which it is always well to review and these 
conditions tend largely to direct engineering matters. At 
present, the general slogan of the country is “Economy.” 
Central stations are improving their load factors, are devis- 
ing better arrangement of apparatus, purchase more efficient 
apparatus, such as turbines, and to obtain more patronage 
are revising their rates, offering their customers a decided 
saving as compared with the individual power proposition. 


The development of the line alternating current turbo gen- 
erators has not been particularly spectacular in the past year. 
No machines larger than the previous ones have been sold, 
but certain negotiations are under way, looking to some very 
large capacities. 


During the past year the Westinghouse company has 
placed on the market an entirely new line of direct current 
engine-driven generators, These generators possess many 
unique and desirable features. The line is of the commu- 
tating construction and ranges in size from 25 kw. to 1000 
kw. The smaller generators are standard for 125 and 
250 volts only, while the larger ones are for 250 and 600 
volts. The frames of these generators are of cast stee! and 
the ventilattion has been very carefully worked out with ex- 
ceedingly satisfactory results. In actual operation, they op- 
erate at low temperatures and, due to the interpole, practi- 
cally perfect commutation is obtained. This is the first com- 
plete line of interpole engine type generators of all voltages 
to be placed on the market. 


Considerable progress has been made in the design of 
rotary converters during the year, especially in connection 
with the design and tests on rotary converters for high volt- 
age service. While very few single rotary converters for 
1200 or 1500 volts have been placed in operation by any man- 
ufacturer, there is every reason to believe that the ensuing 
year will see a number of properties where individual 25- 
cycle rotary converters of 1200 and 1500 volts direct-current 
are used for transforming alternating to direct current. Such 
rotaries will undoubtedly be of interpole design. 


The continued growth of long distance transmission lines 
with the increased use of electric energy taken from them 
particularly in relatively small amounts has greatly stimulated 
the demand for outdoor apparatus and to this end the West- 
inghouse Company has been of great service in placing on 
the market after thorough trial in actual service on the lines 
of the Southern Power Company, the outdoor type GA oil 
circuit-breaker for voltages from 40,000 to 11,000. 


Economy being the watchword of the times, it has 
found expression in switchboard work and the Westinghouse 
company has greatly aided in this direction by bringing out 
the seven and nine-inch dial indicating meters for switchboard 
work, thus greatly economizing space on the board. 

No sacrifice has been made in accuracy, efficiency or ap- 
pearance by this new design, and it enables considerably 
more apparatus to be mounted on a given panel or a smaller 
panel is required for a given lay-out. 

Further developments have been made in the manufac- 
ture of induction meters by the damping feature and securing 
increased torque without increased weight. 

: Additional development has been made in direct current 
mete by, use of the simple air gap D’Arsonval principle. 
© meet the popular demand from central stations for a 
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less expensive watthour meter, the Westinghouse Company 
has placed on the market this year the type OA watthour 
meter which fully meets this demand. This is a less highly 
finished meter than the well known type C and has some of 
its points of refinement omitted, but is entirely satisfactory 
for small or medium sized loads and is meeting with .great 

success. 


WESTERN ELECTRIC COMPANY. 


During the past year; the Western Electrit Company has 
contributed to the world at large, its full quota of new devel- 
opments in the fields which have made, it universally famous, 
and, in effecting innumerable improvements in existing types 
of apparatus, has more than kept abreast of the march of 
progress. In telephone apparatus the. most noteworthy 
achievements are in railway train dispatching, where the 
Western Electric loud speaking receiver has been perfected. 
The “Group” selector, has also been introduced and placed 
with a great deal of success on the lines of a number of 
railroads. It is designed so that the dispatcher by operating 
his selector key first picks out automatically a group of five 
selectors and then a particular selector of the group. A se- 
lectively operated semaphore is another new development. 


The Western Electric has developd an application of its 
well-known “Inter-phones” to the needs of apartment houses. 
For the suites, Inter-phones of the flush or non-flush, metal 
or wooden types are used. The line is complete, including 
sets for the vestibules and for the use of janitors and trades- 
men. A new wooden type “Inter-phone” telephone set has 
been placed upon the market. Another development which 
will be of value in Inter-phone installations is the new type 
of cable terminal (No. 19) which has recently been placed on 
the market, and is so designed that all connections may be 
made by means of a screw driver, A vacuum lightning ar- 
rester, designed primarily for railroad telephone equipments, 
has been introduced and is meeting with much favor wher- 
ever used, on account of its very low maintenance cost and 
high efficiency. A new central battery series telephone set, 
with specially designed transmitter and receiver, fills a long 
felt want for an inexpensive set to be used on short lines 
where, for all practical purposes it will give as good service 
as a set with an induction coil. The set may be used inter- 
changeably with regular common battery sets on all common 
battery lines. 


Unit type distributing frames for common battery mul- 
tiple switchboard installations have been developed. These 
may be added to as the need for additional equipment becomes 
apparent und they are so designed that a considerable saving 
is effected in cabling. 


Other developments of equal importance are switchboard 
lamps having the end of the glass bulb made into a lens to 
intensify the light; a new and improved tinsel cord developed 
after considerable research work, having a longer life and 
making for better transmission than any heretofore devel- 
oped; and new switchboard keys to be used in connection 
with harmonic ringing systems. The latter are very com- 
pact in construction and have a locking feature showing which 
ringing button was used last. 


The Pelton Water Wheel Company has been awarded the 
contract for the complete hydraulic equipment of the hydro- 
electric power plant at the Gatun locks of the Panama Canal. 
This comprises three 3600 h.p. vertical shaft Pelton-Francis 
water wheels to operate at 250 r.p.m, under 75 ft. head. The 
wheels will be direct connected to General Electric gener- 
ators and regulation will be accomplished by means of Pelton 
oil pressure governors. The contract also calls for. 300 ft. 
of pipe line for each unit, the pipe being 10 ft. 6 in, in 
diameter. 
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NEWS NOTES 


INCORPORATIONS. 

SAN FRANCISCO, CAL.—California-Oregon Power Com- 
pany, San Francisco, $10,000,000, shares $100 each, subscribed 
$500, by A. L. Whittle of Mill Valley, E. Schwab of Hohfeld, 
J. F. Shuman and F. H. Lorigan. 

SAN FRANCISCO, CAL.—The Thermo Electric Com- 
pany, San Francisco, $50,000, shares $10 each; subscribed 
$50, by F. C. Morgan, T. S. Crellin, M. H, Shoeberg, G. T. 
Marsh and E, M. Mason, 1 share each. 

SAN FRANCISCO, CAL.—Northern Power & Water Com- 
pany, San Francisco, $25,000,000, shares $100 each, subscribed 
$900, by C. W. Willard, F. E. Boland, H. L. Atkinson, J. B. 
McKeon, T. A. Allan, 8. I. Langmaid, J. F. Cassell, P. J. Mul- 
ler, A. C, Greene. 

SACRAMENTO, CAL.—Articles cf incorporation have 
been filed by the Yolo Water & Power Company, a $10,000,000 
concern formed by Oakland men. The incorporators are 
Leon M, Gove, H, L. Breed, Chas. Gross, J. E. Bowes, and 
H. S. Hamilton, all of whom have invested pee of the $2500 
of paid up capital. 

BOISE, IDAHO.—The Southern Idaho Light, Heat & 
Power Company has been incorporated with a capitalization 
of $20,000,000. William Mainland is president, and O. G. 
Markhus, resident agent. It is thought that the new corposa- 
tion will become a holding company for all power and 
electric companies in this part of the State. 


TRANSMISSION. 


THE DALLES, ORE.—The Pacific Power & Light Com- 
pany has been granted a franchise to maintain an electric 
light and power system here. 

HOXEE CITY, WASH.—Officers of the Hoxee City Com- 
mercial Club have signed a contract with the Pacific Power 
& Light Company, for power and lights. 

WASHOUGAL, WASH.—The Northwestern Electric Com- 
pany has been granted the right to operate an electric light 
and power system in Washougal, Clarke County. 

VANCOUVER, WASH.—Surveyors are locating the right- 
of-way for the new electric line to run from Washougal and 
White Salmon. The line is to be in operation within two 
years. 

VERNON, B. C.—Rights have been secured by the C. 
P. R. to develop hydroelectric power on the Adams River. It 
is expected that 100,000 horsepower will be eventually de- 
veloped. 

DAYTON, WASH.—The Pacific Power & Light Company 
has applied to the county commissioners of Columbia county 
for permission to operate power and light lines through the 
county. 

LOS ANGELES, CAL.—City Electrician Monahan nas 
recommended that poles and wires be placed underground 
on over 3% miles of street, in addition to the present con- 
duit district. 

VICTORIA, B. C.—The Wellington Colliery Company has 
secured a government permit for the construction of a power 
and impounding dam on the Punt Ledge River, near the out- 
let of Comox lake, 

BAKER, ORE.—The Central Oregon Power & Irrigation 
Company, which is planning to irrigate 40,000 acres in Har- 
ney County by pumping water from Malheur Lake, has elected 
the following officers: President, W. A. Pope; Vice-President, 
8. 8. Start; Secretary-Auditor, C. T. Godwin; Treasurer, Mrs. 
Blanche Rhinehart; Directors, W. A. Pope, W. C. Parish and 


S. S. Start, all from Baker, except Parish, who is engineer 
for the Pacific Electric & Power Company, of Walla Walla. 

MARTINEZ, CAL.—The Great Western Power Company 
which has entered the Contra Costa field in competition with 


_the Pacific Gas & Electric Company, will extend its lines 


across the Straits at Carquinez in the near future. 


MYRTLE POINT, ORE.—It is understood that a syadi- 
cate is in process of organization for the purpose of de- 
veloping power on the south fork of the Coquille. The :én- 
erator is to be located about 30 miles from this place. 


CAMAS, WASH.—A franchise has been granted to the 
Northwestern Electric Company to furnish light and power 
to the town. The power will also be furnished to the paper 
mill. A big dam on the White Salmon River will develop 
10,000 horsepower for the new company. 


CHEHALIS, WASH.—<Acting upon the request of che 
Washington-Oregon Corporation for a fifty-year franchise to 
furnish light and power to the town of Adna, the county com. 
missioners have made the following proposition to the com- 
pany: A ten-year franchise will be granted to furnish light 
and power to Adna, providing the corporation will furnish 
and maintain four sixty-watt tungsten lights for the county, 
two to be placed on the bridge at Adna over the Chehalis 
River, one at each end and two between the bridge and the 
railway station. 


PORTLAND, ORE.—A temporary injunction has been 
granted in the United States Circuit Court by Judge Bewn 
against the Hydroelectric Company, of Hood River, to re- 
strain it from interfering with the electric wires of the Pacific 
Power & Light Company, near that city. The Hydroelectric 
Company was organized at Hood River to furnish that city 
and The Dalles with electric lights and power. To accom- 
plish this the company built a dam across the river four 
and one-half miles south of Hood River, with which it gener- 
ates its power. Leading thence and along the county road 
it has erected poles and stretched wires parallel to and at 
times crossing those of the Pacific Light & Power Company 
to the detriment of the latter’s business, it is charged, by 
causing short circuits. 


ILLUMINATION. 


ROSEVILLE, CAL.—Sealed bids will be received by the 
Board of City Trustees up to 7:30 p. m., January 8th, 1912, 
for the furnishing and supplying of such electric energy as 
may be required by the city of Roseville for the period of 
5 years. Said electric energy to be three-phase sixty cycle, 
and approximately 2300 volts pressure. 


PORTERVILLE, CAL.—Attorneys representing the Tu- 
lare County Power Company, the newly organized co-opera- 
tive concern which is being financed by the ranchers of “his 
district, have applied to the City Council for a 50-year fran- 
chise which will give to the company use of the city streets 
and alleys for all necessary construction for the distribution 
of electrical energy. 


RENO, NEVADA.—The work of building the new power 
plant on the Truckee River, seven miles east of Reno, is 
soon to commence. The ditches to supply this plant have 
already been surveyed and partly completed. This plant is 
to be owned by the Nevada Valley Power Company, which 
now has a monopoly on the power and electric lighting busi- 
ness of this portion of the State. 


SACRAMENTO, CAL.—Approximately $2500 was saved 
to the State by the State Board of Contro] in awarding 
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three contracts for electric light globes for the State insti- 
tutions. The contracts combined call for the purchase of 
approximately $10,000 worth of bulbs during the coming 
year. The General Electric Company, the Pacific States Elec- 
tric Company, and the Pacific Gas & Electric Company were 
the successful bidders. 


PALO ALTO, CAL.—Charging that the Pacific Gas & 
Electric Company is operating without a franchise, the Board 
of Public Works has adopted a resolution calling the com- 
pany to account, and recommending that the City Council 
take ouster proceedings. It is alleged that the lighting com- 
pany received a permit to do business in the city in 1896 for 
a term of 23 months, and that permission has never been 
extended in its case. 


TRANSPORTATION. 


CALDWELL, IDAHO.—Construction on the Caldwell- 
Nampa Electric Railway has been begun. It is expected that 
cars will be running in 60 days. 


BOISE, IDAHO.—The Boise railroad will ask for a rigkt- 
of-way through the streets of South Boise for the purpose 
of opening up an interurban line between Boise and Beaver 
Dam, 


LOS ANGELES, CAL.—The Pacific Electric Company has 
been granted the right to electrize the old Santa Monica air 
line, thus providing new car service to the western beaches 
and crosstown to the rapidly growing districts. 


BELLINGHAM, WASH.—The franchise of the Nooksack 
Valley Traction Company has been extended, permitting che 
company to defer the beginning of actual construction until 
October 1, 1912. The road must be completed not later 
than October 12, 1914. 


RIALTO, CAL.—The Crestmore officials who own the 
trolley line operating between Riverside, Crestmore «nd 
Bloomington, have purchased ten acres at the Bloomington 
end of the line, thus clearing the way for the building of a 
trolley line into Rialto from Bloomington. Work on the 
line will be rushed. 


MARYSVILLE, CAL.—With the filing of a deed of trust 
from the Marysville-Colusa Railroad Company to the Mercan- 
tile Trust Company of San Francisco to secure a bonded in- 
debtedness of $1,000,000 comes the report that the construc- 
tion of the electric railroad between the two cities will be 
commenced at once. 


BERKELEY, CAL.—The next step-to be taken by che 
Southern Pacific Company will be the changing of the West 
Berkeley line into a through electric system to connect 
directly with the boats for San Francisco at the Oakland 
Pier. This line will cost in the neighborhood of $500,000 ind 
will mean the building of three new power stations, 


PORTLAND, ORE.—Complying with the recent order of 
the State Railroad Commission, the Portland Railway, Light 
& Power Company has announced its intention to establisn 
a 5-cent fare between Portland and Hendee, Ardgour, Lam- 
bert and Knights, on the Oregon City division of the Oregon 
Water Power line, beginning Friday. These were the sta- 
tions to which the company wanted to maintain a 10-cent rate 
after the Commission had ordered a reduction. The matier 
will be finally settled, in all probability, in accordance with 
the findings in the Milwaukee case now pending before the 
U. S. Supreme Court. 

LOS ANGELES, CAL.—Rerouting the street car lines of 
Los Angeles to relieve the congestion that has made trans- 
portation in the rush hours dilatory, was begun Sunday, when 
three changer were established. In a few weeks, or as soon 
as the company can obtain the tracks for the purpose, six 
other lines will be changed, according to the plans 
outlined last week by the Board of Public Utii- 
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ties and which that board approved in full. The plans 
have been in the process of making for eleven months. 
The three lines changed are: Washington street and Maple 
avenue lines, which will be joined and pass from their present 
routes across Fifth street, between Maple avenue and Olive 
streets. West Ninth street and Brooklyn avenue lines which 
will be operated by way of Spring street, North Main street 
and Macy streets. West Eleventh street line, which will be 
operated on Broadway street to Second street and across 
that street to the Santa Fe station. By these changes, and 
the six others approved, the street car company will be per- 
mitted to reduce the number of cars on curves from 2586 
daily to 1900 and also to eliminate thirty curves in the con- 
gested region. When all these changes are brought about 
it is believed the transportation problem will be as far ad- 
vanced toward quick facilities as it can be without the diver- 
sion of the interurban traffic to San Pedro street, which is 
possible within a year . 


TELEPHONE AND TELEGRAPH. 


SITHERLIN, ORE.—M. A. Ralston and E. Wickizor have 
been granted a telephone franchise in this city. 


NEVADA CITY, CAL.—The Tahoe national forest is to 
have a private telephone line between Nevada City and North 
Bloomfield. 


LOS ANGELES, CAL.—It is reported that an agreement 
or possible merger will soon be effected here between ihe 
Home Telephone Company and the Postal Telegraph Com- 
pany. 


SAN FRANCISCO, CAL.—The permit to allow a merger 
of the Home and Pacific States Telephone Companies is on 
the shoal of municipal ownership, and has been dropped in- 
definitely by the Board of Supervisors. 


RICHMOND, CAL.—A representative of the Pacific States 
Tel. & Tel. Company was in this city and with Manager Cal- 
vert of the local system talked over the advisability of ex- 
tending the main distributing line. It is planned to put in a 
distributing line for the accommodation of about 4000 tele- 
phones within the coming year. 


SANTA ANA, CAL.—Legal demand has been made on 
the Pacific Telephone & Telegraph Company that it take 
out a franchise if it wished to continue doing business here. 
The demand was made on the local agent here, and will 
be referred to the main offices. This action by the City 
Attorney follows a court decision rendered in favor of Pas- 
adena whereby the telephone company was compelled to take 
out a franchise in that city. 


LOS ANGELES, CAL.—The expected suit of the Home 
Telephone & Telegraph Company against the city of Leos 
Angeles, to prevent the enforcement of the rates provided 
for by the resolution of the Council adopted July 28, 1911, 
was filed in the United States Circuit Court last week. It is 
claimed that the schedule of rates is much lower than the 
rates prescribed by the resolution of the Board of Utilities. 
It is further set out that, prior to the adoption of the resolu- 
tion by the Board of Utilities, there was submitted a state- 
ment setting forth an estimate of the value of the physical 
properties of the Home Company (exclusive of working cap- 
ital), and that the total was $5,764,545.59; that the complain- 
ant, finding itself compelled to seek relief through judicial 
proceedings against the rates prescribed by the ordinance, 
caused a new inventory and appraisement to be made cf 
the property when the total reached $6,926,457.55. It is fur- 
ther alleged that the total gross ea~nings for the operation 
of the system amounted to $1,192,622.89; expenses, $1,153,- 
849.69; total expenses outside of the city, $13,056.82; net re- 
turns on the investment amounting to .5597 of 1 per cert, 
which, in the opinion of the complairants, is too small for the 
investment. 
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